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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an integrated 
circuit device in which dispersion of bias currents, power 
consumption and characteristic difference among chips 
are made small. 

SOLUTION: In an integrated circuit device, plural 
amplifying circuits are integrated in the same chip. The 
device has a current mirror circuit which is made of 
plural input side transistors MR1 to MRN, that are diode 
connected to receive a current Ibias to set bias 
currents, and plural output transistors M1 to MN that 
supply output currents corresponding to a current Ibi to 
the amplifying circuits as bias currents. The transistors 
MR1 to MRN are distributed and arranged in plural 
electronic circuits 1 1 to 1 N. 
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[M&^rn] rnxommffi 1 1 ~ 1 n*h-^ * ^ 
^•r i bias£§tt£#y FSi^n/c 

fflS©A*fflh7>^3rMRl-MRNi, HSU bi 
asCc»j£03ttH*«Sfc*»tIliI881 1-1 NCcrc-f7* 
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1 

- k mm $ titctmo axm h 9 > ^ * * <t . m i ea^ 

««K^f£; Lfc th^S^pflB^lHlSSic^' rxmiiSn 
frffB^OA^ffl'J h7>yx$B, iWfiBlg&om^lsIB 

So 

L-csiSHbSft-tfcO. 

r IBS £ ft £ C <L ii £ IT S fS*^ 1 aBIKOllUMaEg 
SIS. 

^PIIIS8©?>J<DM<I (M». lfcU:©jEtfc) *J*itP<I 

ffl $ ft a c £ £#m 1 1 z> m$.m 1 tm<ommm$m 

fulfil < i fcZLocDA^CW h ^ >^X £ tt, MIB^gfc 

RSTS/c«>©A*m8K*SW*y>r*- KffiKSftfc 
-Hgfr&WU fTBEffi«[©A^(Wh^>^X^», MSB 50 
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«$fc<D#*IHBW L TIB^ 3 ft 4 C <fc 

«tt3ftfcd>tt< itro(DA»fllF7>^^i, W 
BBA^«*fC L /c a*««% f?f BtpSlelBfc: / < T 

xnwtt LT-€-ft^ft«*&-r4aa©m* f *>^* * 

h 5 iutB4>fc< <tfc^ 

ocdA^WJ h ^ 8JfBa»©«iBHB©5U<D 

BJIBffiROS^HBrttc^tfcU-CEBSft, BfflB^m 
J: 0 $ ft -S^ailBSSo 

So 

'[«|«3B9 ] MSBtMBSK. W8B«»<0ffl* h^>^X 

ft/c h ^ > ^ * s m*s*dtf 7 imso 
»a@B^So 

1 0 ] mBtHR0tt?BRa. 1 ^ » 
U-f««cJHWb3ftT450. y-r*- F««3ftfcW8B 

±<DIEiSj) fe^tcmrsas^-HBrt^tiuriEasft* 
1 1 ] tWBa»©«^Hia«. 1 ^ ^ ^w«cr 

WEl«K©*-?-iaK©L« (L», l«±OiE»)*J# 
hJS aH^-i^rt^M U TiB^ 3 ft 4IS ^ 7 IBfcCD 

siaisiBS^o 

-rtt^c^a{t$ft. s?iBgmh : 7>^^^«, f»Ba» 
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i 3 ] mmmkvm+mmz, i * ? ?wtr 
^^^Wi, WiEa»o«^isiB©ru^©wsccie 

twa*«iR*jiwr saBR@K <fc raws $ n sssa^ < 

WIS iR5EA*««©*K:j£ D /cHJE £*fif§ 0 T fuiBR 
[0 0 0 1] 

*?' U -fKKKffi 0 , W CC v -TWO'* 4 T 
[0 00 2] 

$ -tf/cjusiiBsafc ct e>* c n^igftigiScD*iiHHis £ 

[0 00 3 ] fieJfeOjRfif 5 ^att^c* & <r w 

WKDmKDzmm^t, RGBfa-^iSBtfi-S-S*-* 5> 40 
y/^l/X«rK3|-r-5^^ YUi/XZt, iBffiiftT-CCfBffi 

^(DEflHH^, J&20EttgWCfBtS3ft/c— 
7 >f >CDR GBff-if £7t" P ^fi^g^T 4 D/Agll 
|§(DAC)g¥i, C<DDAC3¥fc<fc9T^nyffiK:^ 
&3ftfcRGBfI#*A#U S^^^U^^^ 

oft « a* ;b*ig«rr h tc&ommmmfr h 
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[0004] ccr. itinip|KfflP©^^-rrxaiS«. 1 

[ 0 0 0 5 ] SitNffliHrctt, h7>^^coy-F« 
[0 0 0 6 ] Sfif ^ WRB^tttffcfci:*^ 

[0007] cn6ii4iieiB«^ * ?Wt?U£& its 
^iHI1!Scd^c A^JffJ h ^ > ^ x $ ^ibh $nti^o 

[0 0 0 8 ] ^^TXIsIffiCDh^^^X^^cfc^iiilillHl 
6ti€> 0 MOS h^>^X^CDHfffimE (V t ) — 

^3 0 0<i<fc(r»o/cJ:^Cc^tii*(c«. HHKRfc 
4^ ^ ^par fc»i|i|5iiSrt<D h 5 >yx^oi«-3jra 

[0 0 0 9 ] L^L, ^^TX088rt©^^^- KStt 
Snfch7>^X^©BBfflSBE^^^^PJ-Ctfeo< 

[0010] 

owL&f aTsv'va gzmic&m snzmuMmctett ^ 
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[0 0 1 1] ##693 53\ ^^^Tb1cD^VTX^cd^6 
[0012] 

fcLtcmxmfcZM&cDm^mic^jTxmfct lx 
[ooi3] *mwtc J:S * * 

©«flelB<WiJ<Z>Lffl (Ltt, 1 WiiOIEifc) te£<£>m 20 

[ooi4] #»wcc<t 4 mk<Dn*mmz* » ? 

[0015] c<D«t5«:*»w©a«l@K«Brtt. # 
fll^lslBrt©^ T xmM*$k£lr & £H#flM h 5 > 30 

[0016] *JBBtt % ^OHj^i^H]^CC®Mf# 
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[0017] c<D£5(,c*m}KJ:&mM®vmw*m 

i^rjRSf 5 x :/u >f iSEC[)IBttglB(c«5^«i*tllglB 

siflteR-r st. * ? y'mxcDrmmm^mom^ 

[0018] #^«, Avrxi^iS-ri)^© 
!^«E**wra^««*«(riB« : F-llB«:/<-Yr^« 
«iLr«|ft-rStt«f[©a*h7>^X*i, M1BMK 

©•^HBrtec^tfcoriBBsn, maKtmwE&ttt 
xm%nm>*\&tthmk<Dm%vy>vxzt s mu 

[0019] ^cDH^<b. ^Hi^^iii^fi 

ft#«*i8»-r*i8»0Bi. *wa*sii*jW!'r*a 
-caao ^ * ^p«gcc«s{ b ^ n, Mia * * y<o& * » . 

**«nE*WBHBK:^-< T UWt^It© 
tB^7 h ^ >^ ^ <b , OTBfflKoflHUaBrtCc^tfcOT 

leg^n, mizwfemi£*&vxm!finmz:m})'rz>m 

h7>^X^i, Mie^tSmSSi R5£A*«* 
«B i K <t ^ S n & jRft -# ^ ^* U A Simzm*? 

So 

[0 02 0 ] 

jRtc^^S/c^OiKa^-f ^^U-riBttElBl 2, s 

^ wtcre«rr&jtff»ajR0B 1 3 cci o 
[0021] ^7 ;r ^x^u-r^cDf r ^^^u>rigi& 

@B1 2«^-f ^d?;HB«(l# («T, RGBffW * 
fBtrr£-7k¥^ ^^SftiHSRKikBIK^EtttSR* 
2 2i, RGB«#*E«-r&^^5>^^*Kai 
«^FU^^2 1i, IBtS^T-2 2CClBtt$n/c 
RG B«#*— *TJBIH©H)B-C3 6CCE«-rSEtt* 
-T-2 3 f 2 3 CCE« S n/c-?K¥ 7^>©R 

GBft^^r^n^fiitc^-rsD/A^fts (da 

C)g24i, DACSf2 4tcJ:0r^nyti«:^gl3 



(5) 



1 4sw B -fe;i/ 1 1 zmto-?ztzto<Dmm®t&m 

[0 0 2 2 ]i3[t ±IE«il^X:7WSg»CJBtr> 
&tlS*«9i©» 1 CD50fc»«CC«4 1 * * ^*SEcr>* 

(N) 0*ttHBB3 l-3N^t§c JfMBttS 1- 10 
3N«, Mitf 0 1 K^l/c$ B B a f ^ X 7' U 

[0 0 2 3] Jff«lBlB3 1-3 NCCtt. ^>T^-FSM 
h7>^Xj?MRl -MR NSr^ft-etUDAfcfflJ 

-BS^n^n^^nrc^o cn6oh^>> j x 20 

[0 024] At}9lh?>lsXZMR 1 ^MRN©^- 

Ii7>f>Vs s{cg«3<in^ 0 ffi^fW h7> 

^j?Ml-MNO^h^ A*IIF7>^X^MR 
l^MRN©y-bfc<tyFl/>f>, oJ«3aV7XI 30 
JtRS^-<>BL«C»«3*i, y^«ll7>f>Vs 

[0 0 2 5 ] *50WKirett, Jij$cd<£^c;^t;*[1 

^X^MR l-^MRN**&*BiaK3 l-3N&C#ffeL* 

I d « k(V C5 - V t ) 2 
(HU V C5 «M0S h^>^X£(0y- h • V-*« 
JE. V t (ni/^ 3 ;l/Fm f LtkWit$)S 0 40 
[0 0 3 2] h ^ *#RW 6 *X&*g^ 

FW>««©fDI d WSKS; (2) (3)©J:5tc*3 
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5Effi©«8fc I bias^N<iCDWIlI8S3 l-3N©h7> 
^XdfMR l-MRNCCA*3n4o C *i 6 A*HM h ^ 
>^X$MR l-MRN#*ti»lHlSg3 1-3N0;^7 

h 7 *MR#ffi;WI!l F ^ >>>x *MfciagSB13 
ti& 0 B4©HB^*->jWMiEK3 l-3N©*tt 

* #0 4 <D@B^' £ - >£^-r^ifc<£>IelE8^ * - > 

[0 0 2 6 ] C CD J: 5 tt*Sas^lBO«fiECc J: 0 , «T 
(Oct 5 CC UTSt*OBBa*3&ijBft sn*. 

[0 0 2 7 ] $4*- FgiR3ftfcA;&<MF^>^X* 
MR 1 -MRNCD^tl^no^'- F • V-XIBWEK, 

h7>^X^MR 1 —MRNO^n-etltC I bias/NO 
«SK^«tlfc«t#CD h7>^X$MR 1-MRNCD#* 

[0 0 2 8 ] CCT, A^ilJ h >> ? X^?MR 1 —MR 
NOWMWWE (V t ) <Dtf6o*&AV R , iU 

i i-r^o co<b#. avr , (omnmmnm^ux^ 

7>^^MR l-MRN<DHfii«E s • 

r#& 0 — ai^fflijh7>> ; x^Mi-MN(Z)iifflm 

WaBB83 l-3Nfc<fc *:/IH 
r©S4fia-r5CiOT* t WIH8&3 l-3N(Df 

[0 0 2 9 ] ±ffiCDCi*||CcSi^"r-5i«TOJ:^CC 

[0 0 3 0 ] MO S h^>^X£*C«£ft& KU^f>lS 

i d li^STisns, 

[0 0 3 1 ] 

CD 

[0 0 3 3] 

[ttl ] 



(6) mm 2 0 0 0 - 3 1 0 9 8 1 

9 10 

I d * S k(V GS - V t + A Vj) 2 (2) 
i 

I d oc S \ (V GS - V t )2 + 2(V GS • Vt) A Vi + A Vi 2)] ( 3 ) 
i 

^ AVi«tt§+Wii-t?n|Ci£<^6o 
i 

s av^ « 2: <v GS - v t )2 ictf<T#»*c/hS < a, 

i i 

Id cx ^ k (V GS " V t )2 (4) 
i 

[0034] tmixzz. iot Fu^>msscD«] *si£n& 0 
i d »aa— jEi&s. ra«tc, ^miSh tco [0035] 
tr»T:**.*i, ^vrxisi b tt&K (5 ) coj;^t* 

I b 00 k (Vcs - V t + AV R Y (5) 
*»I©MOSh7>^mSi, ^-fT-XmSSI * [0 0 3 6 ] 
„ «^ (6) <DJ:5CCgt3tte o {1U AV R [«2] 

M 

I b « 2: k (V G S • V t + A V Ri )2 ( 6 ) 
J 

M 

22 k (V GS • V^2 + S k (vt - V GS ) A V^ 2: kA A V^ (7) 
j J j 



[0 03 7] BBfit«EOtf6o#Av R i&* h^>^X£ 

WiJKthWkH^niS&^S. xav r1 2 ^S(vcs 
-vt) 2 fctb^T^K: 3 c ><DVMfLV ZZ> 0 ft£ r , 

[0038] coj:^ tc^mM&mic £z>t, t&iniaiB 

*<S«r*-S B ^^r, Cti60WIIslK3 1-3N* 
SflH b 0 /c * ? * « 0 2 * &c?n U fc«MIH»» 2 

tcWL&f^ z?i"tmwm9& i2<d?v y*m~c<Dffimn 40 

giU b£ fi^T SCiOT^^o 

[0 0 3 9 ] ^C6C. H6*ffll^r*gftlHO*2©j|«JB 

1 :/rt(Di«i|iIHB3 1^3N<DffitWr|&0fctM 
X£}$0 0 CCT\ WnaiS3 l-3NCDfflSS[N«, W 
A«3 0 0 t^^^^U^tl^thCtf)^^(D 50 



[0 04 1 ] S6^^-r*^W^6i, C L 

/tfeor*?), w*a-r<t5«cEBStiyfcatt <n) © 

*MIH»4 l-4N©Lf@ (L«, 1«±©jE». *^ 
JBfcJttCttL = 2 ) ACcttMBIKnec. A^fflJJ h^>>> 
x^mri-mr (n/l) ^»orE«s*iri» 

Lilt, *©-4MM*hA:A*«lh^>^X*MR 1~ 
MR (N/L) *SLffl*5* <Z>WKIbIB4 1 , 4 3, 

4Nccieg$nri^ 0 

[0 04 2 ] ftrte, m 1 ©IBSffiJB!8iEI«(c, A*flB h 
7>^^MR 1-MR (N/L) ©y- h*$«fcCXFU 

[0 04 3 ] COct^CC-r^xt, A^ffl'Jh^>^^^M 

ri-mr (n/l) ©tt^x«, m i (onm&iBivm 

[ 0 0 4 4 ] H 7 « % ^ROK 3 (D|llS0S8tC(SSai 

Beastiytass (n) cdwshks i-sn©^^- 
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<D?'J<DMfI (M«, 1 «_bcr>iE») fc^OPfl (P« fc 

[oo45ii7«, m=2, p = i (om^(omv$) 

Hife*©*t»IBB85 1, 5 3, 5 (N-l) 
fi©^^-Fgi?n/ch7>^X^MRl, MR 
2, MR(N/2)©^ FU"/>fcJ:^y- h*i 

Ni»c^u> f ^ ^Hg&fcft/SOTi**. ffe<D«*a io 

X#MD1. MD (N/2) tt, FU-<>*s<fcCX^ 
[0 04 6] CCD<fc^CC-r€)i, S^@B{tCCML/c« 

F$J^£H#>Tl>& 0 20 
[0 04 7] ?rj;t>*>> 08 (a) K^-TJ: 5 

(a) ^$tll)l$^^->^Nill^^ 0 Ctl 
08 (b) ^TKTi:^ 0 8 (a) ©S*@BCC 

fc#£#>f*- F&jRSftfcF^:-'^**© Ku-f >*$ 
7-f>vss (0©TWJ<£>^-f >> tc««r^o cncc 

ctO, 09 (b) (c^snSEffi^'^->^JiE3ti 

7>^^MR 1 itH^WF^V^X^M ltc»|£-r 

[0 04 8] 08 (c) ^t<J:Mc, 08 

(a) CDS*^^->©@i8K:*5^sy^*- FSSR3 

f££^>f> (0<D±fflJ(D^>) SCffilSU ^-ftf-F 
}g^$n/c F^>^X^?CD FU^>, y-h*$<fctfv- 40 
*<b, F«ttS*iTl>ftl> F 5>isXZ<DV- 

xzmm^jyvss mormon 4 » tcrnm-? 

3 0 Ctttci:*). 09 (c) tc^SftS[lg8^#-># 

*U>F 5 9-H»*JBB6l/ftC»y-Y*- FJgttStifc 
h7>y^^MD 1 <t#U>F ^^-lelSgcDffl^ffliJF^ 
>^X^M2tct|^T^>o 

[0 04 9] 2 09 (a) © 

F7>^^MR«MIic$n, F^>^*£M 
(Dfr&'HTX SOS. 7-{>BLM S?B 5 -f > &Cjg,M 50 
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[ 0 0 5 0 ] 0 1 0 #«W©*5 0WW»«:«a 

HBS*lfc«» (N) <Z>f*tBBB6 1-6 NOT WO 
PMCC, /7U>F5-7-|@|llS©y^*-FSiK3n/cA 

*flBF^>^^MRi, MR2#*ft-?ftKHS4vc 

MR 1 , MR 2 ©y- Ffc^tfFWVttWiftl bias*)* 

«^^^'fr^s^7^>BL(cgi^n 1 v 

[0 0 5 1 ] #||«&««:J:S<fc. *u>F5<7Hell» 
*^ja^*A#flWh^>^X#MRl . MR 2£itttBB 

6o 

[0 05 2 ] * ft:, *jU6^JB-C«ifiBiaK6 1~6N 
©Siai5|KtcF^>^X^MR 1. MR2^ftjQ«© 
[ 0 0 5 3 ] 0 1 US, **9BOS6 ©^life^JBfC^i 

1 , 7 i , 7 ( i + 1 ) , 7N©^, tfiHEI 

5§7 i tctiimm-rzmmffii < i + 1 ) <t<ora 

«c. ^U>F5 7-EB^^-f*-FSSttSn/cA*fflfJ 
h7>^XMR2, MR3**Kil3*VCl>S 0 25 

IBHBS7 1. 7 N<D91*M(<cb, t} U> F ^ 7-m$%<D# 
4*- \:mMZtltcAt)Mh<y>zsX2MR 1 , MR 2 

[0054] Cti*r©^JS^J8iPI«tc, 
-^tlCDA^JfflJ F 7>^X^?MR 1 , MR 2 . MR 3 , M 

7>(>vs s«^ntc^o 

[0 0 5 5]*{C. Ctl*r©^ifeJKffiTSillL/c«i|iI 
HH*K9II-rS. 0 1 2W:^3n5»i|iI@B«A*»*I 

ffll8«, ^K?F^>> > X^*f(a pair of differential 
transistors)^: fil^ST^ F7>^^Mpl, Mp2£ 
WMM V ^^^C-r-^miSCtail current)^: 

x.'S F7>^^Mp 4(Cj:-2>^S^(current source) 

>CC«»A^fcJ:^«S6tH*«3>«*ISnfc F ^>i^ 
X^Mnl, Mn 20Cj:^^U> F 5 7-M$&±'Cffif8 t 
ZtiZ* ttijjima&ttes h7>^^Mp3, Mn3CC 

<fc£n>yyy>£»; F^v^^^sttCctorw^ssn 

^>o Mpx«P?t^MOSF7>> ; X^ 1 M 
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nxttN* + *^MOS h^>^X#£^ft^ft3|-fo 

[0056] c commmc £ * <t . m^mmomii 

m ( h7>^$Mn 3*$J:0*Mp 3<DFW>) iff 

t*. *S«ltttilHNo. 0 9/1 28, 4 1 4fC#U< 

[0 05 7 ] CCT\ SI 2te;tettS^:*- F&ISS 
n/ch7>^^Mp 5^^'>f7XlSi I b 1 

Mi (i = l, 2, N) (c J: or»J5s£S ti*. 20 

[oo58iii3(t ^<Dmwmi§*m-f » m 1 2 CC 

^JS (h7>^^Mn3*J<tl^Mp30FU>f» * 

7^DTM©^ tLJb^0COX;l/-U- h (slew r 
ate) tth7>^X^Mp3^6M$n^<i:gl 
ttft^C L©ffi&C<£9#^$ft, h7>^^Mp3*J 

[0 05 9] C<Dj££3fc#-r*fctf>. 0 1 3 CDtfipglelffi 30 

ttna^^rxis^-r-s h7>yx^M P 3(D 

-h^Utl^. F7>^X^Mn4, 

m p 6 cc j: o AJim-^mK&iEmmc^t i/cc^t 

l>^-/t-Fgi5n/ch7>^X^Mp5WSL 4 h 
7>^^Mp 3CDy-h^''YT^CDm!E^A^<T5 40 

[0 0 6 0 ] 3 6CCl¥fflKCSi?8-rS<b, F^>>?X£M 

Mn 4Wi>'Mp 6<D F W >tcg§&$ft, V-*#/* 
>f7XlM£fflh7>^X^Mp 5 CD FW 

[o 0 6 i ] giw&f&mic'rztc&ic. y^^vxzm 50 



^2 0 0 0-3 1 0 98 1 
14 

n4iAMI§S2©h7>^^Mn 1 ttH— tf-f 
X, OlDW/L (WBMOS h^>^*£CD?-**;U 

^>iU £/c, h7>^X^Mp 6<OtMX (W/L) 
Mp6^ A*WBK2©«ffiffi^>^**Mp4© 
t-fX(W/L) Mp40O. 6fg"C*^i*r^> 0 

[0062] ft^A^ffiT i n + , in- mccEpaosn 
^in + omE^ffl'JcDft ^A^ffiT- 1 N - (omstx 

9fitr>£#tt, F7>^X^Mn 1 h7>^^Mp 

7>^^?Mn 10lfi^h7>^X^Mn4(CJ:O3 

ti-5«SK», h7>^^M P 4J:^M$n^ScD 
0. 6<ST*0. F^>^X#Mn4CC»ft£Sffi<fc»3 

#9, h7>^^Mp 7te:t7<t&£/ctf\ ^iffigl I 
L*> 3 ft F 7>^X^Mp 5 CCflnH3 ft 

[0 06 3] ft-^A^ST- I N + , IN" MCCEP 

o* 0 , IEffiiJ<Dfi^A*>S^- 1 N + ©«BE#fiWJ© 

h7>^XjrMn 1 CC h7>^^Mp4^6^?tl 

s«sfc©o. 6tei9**i>m»#^ft> ccDh^>^ 

X^Mn 1 <30S8Wh7>^^Mn 4CC<fc 9 3 b # - 3 
ft£ e F7>> ? X^Mp6^6«$n^l 
h^>^X#Mp4;fr6fti|£3ftS«ffi©0. 6 

h-7>^^^Mn4tci*n4«se<fct)^3c» 

fces?>, h7>^^Mp60Kl/^>IE^i<^^ 
F7>^X^Mp7«t>i^^ a cft&cJ:D, SHHR 
I L^6^n^ffiJh7>^X^Mp7?r/rLt 

^rx*M^fflh7>^$Mp 5tcflngt3n^>/c 

^6, F7>^X^Mp 5©y- F • V-XHI«EE«A* 

[0 0 64 1 C©J:5K:H1 3©««BISB. A*«# 
7s $ M p 3 rt> 6 3 ft 6 ®K # A £ < ft £ J: 5 fcftJflP 

[0 0 6 5] CCT. SI 2*5<fcC«a 1 SCCtett&^-f 
FBSRSftfc h7>^X^Mp 5*s<fc^V7Xl 
ffillbUl h7>^X^Mp3, MP4©^-hA 

b 1 ^5feCC^Lfc^7U> F 5 ^-[ElSf§coai^fHiJh^>^ 
X£Mi (i = l. 2, N) tc<fc^r«RS3ftS. 
$6tc v Hi 3Cc*5^S««® I LCcoc»t:feBl«K:« 

[0 0 6 6]il4(i. *»?80E)^6 ©HJSJKSStc^S 
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mmmmmz^T* commmffi&mz* «» <n> * 

<Dim%m% 12 0-1-120 -N^WT^o 19(11188 
1 2 0 - 1 - 1 2 0 - Ntt, mZ-U, m 1 fCTnLfcjftft 

lS*J£ft£ 0 »ifI@S8 1 2 0 - 1 - 1 2 0 - NKfcJ:, 
XfiM^h7>^X^M 1 -MN^6ftfe^n^ 

Tl>& 0 fflfc. WifllElSSl 2 0-1-1 2 0-N<D&* 

$ti&, a' ^ 7 XlSttfefflO h 7 > ^ M 1 -M N 
©loigah7>^j?MF 1 -MFN(D lo<bKJ: 

©FU-f>fcJ:h5>^X*MB 1 <tMB2rfiteE3*l£ 

[0 0 6 7 ] AV7Xl^ffi(DlSI biaste, h ^ 
>S*X*MB 1 £MB2rflteR3*lS27U> h 20 

3tt&«»©ffl<!:it«3tt, h^>> ? X^MB2<DKU 

h7>^^Ml-MNih7>^X 
£MF 1 -MFN©y- hCC^accEUJPSti^. 

[0 06 8 ] aftM*IB#CC-r4fe». Wttf , ffi* b 5 
>^X^Mi ( i = 1 -N) «S^HD1f-<X-C*0. 
Sfc. SSh7>^X^MFi (i = l-N)(D1^X 
^^Git^„ h7>^X^MFi (i = 

1-N) <D¥- Vm/tf- (£TF> W/L) 4 30 
>^X£Mi ( i - 1 -N) ©W/LcDl/NiTS, 
^*C©h7>^^M i ^W^t©h7>^^M 
F i ©v^>W^ntl^i|^ h^>>>X£M i 

h7>^X^MF i tcSfenSSSK I fi», b 
7>^$Mi{C»nSSSl iCDl/Nt*S. 
>^X£MF i <DF\sJ>te&MtcmffiZftX^2><D 
X\ ^7>^a?MF i tcmtlZWmtelNUZtl. *<D 
fate b5>¥X$M i (cfigftSmSSI iilO<^^ 
[0 0 6 9] C0Dh^>^X#MF i lC»n*«»©ffl 40 
R^Ofc^Wft I biasi h7>^X^MB2© FU* 
Id oc Sk <V GS -Vt+AV Fi )2 
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^>»TJt«Sft. MWLl bias^ h^>^X^MF i K 

MSA 1 CCTflMISti, h7>^X^MiAj:P,mch7 

MF i Ccffin£^ffi£A£< 0, h7>yx^MF i 
8fcti4K6K©flI^KS6 I biasiHDtt*. Mdcm 
ffi I bias# h7>^xa?MF i &Cffift£«iSfe<Z>ftlJ: D /h 
h7>^X£MB2<DFW>«E#K£ 
<fr& 0 COFl/-f>lEB, *t*ISA 1 (crWIS 
ft, h^>^X£M i &6 0% h7>^X^MF i <£>y 
- hmiE£<£< LT, h7>^^MF i CCiSft&aSK 

*/hs< u h7>^x^MF i icmtiznmvm&w. 

[0 0 7 0 ] -hiEL/cJ: ^ 6C&JWIB 

Rl 20- 1-1 2 0 -N&C#»UTffifJLh^>^** 

@K 120-1 — 12 0-NOi»N{C»l£t5Nl© 
ffitS h7>^^MF 1 -MFN^en, Ctlh<D 
S8h7>^$MF l-MFN*JS»ii!8l 20- 
1-12 o -N(D^TX«S*^i*tb4fcH# h^> 

[ 0 0 7 1 ] C cd J: 5 a**Sfi^«co»flECc J: 0 , fctT 
CD J: 9 CC L X fi£3fc<D F ^ > SP* * CDHffi«K©« * 

[0 07 2 ] MF7>^X^MF 1 -MFNCC^acc 

MF 1 -MFN^n^ni b1as /NCDm^^n/cB# 
©F^>^X#MF 1 -MF NtD^^ <0*f— b • y-* 

[0 0 7 3 ] CCr 4 Sfflh7>^3?MFl-MFN 
O^ffiHE (V t ) 0«6-3*«:AVFtU, £ij#h^ 
>^X#M 1 -MNC0HfflW3E©«e>o**AVN<b*r 
Si. AVF©3B»hWW^ffl«^pr*t). 

: 

[0 0 7 4] 



Id oc (V GS Vt+AV Fi )2 + 2(V GS Vt)AV Fi +AV Fi 2] 
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222k (V GS -Vt)AV Fi tt-tfafcififiU SAV Fi 2 f± S (V GS -Vt) 2 £ <9 
i i i 

-4¥mzfr£wx*s (9) ttTiBOASfcjfiffirt-S. bp*,* 



Id « sk(V GS -Vt) 2 
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[0 07 5 ] Cfttt, H^>^X£MF 9-MFNteSS 
^ot«)AV M = 0(D£#£&tf^OCWGS£&£C£ 

$n^^7xi?j|g(D^« i bi ..«cis#<fca>, it 

liBIK 12 0-1-120 - N(D?B»«a£OW«, * » 
^IBCCJ: tWBQB 1 2 0 - 1 - 1 2 0 - 
(D'UTXn&Lifil b ,..r*SBF©if(BaiBl 2 0-1 

-12 0- N©?gB«ife©*pccififf < or, ^ * ^ra© 

* ^HTO*tfi(!t4C 4 r\ iNfiR 12 0- 
1-12 0 -N<D^^^lfflr(3D«Ftt<Z>ll«>fia3#4C: 

1 2 0 - 1 — 1 2 0 - NCD^ •> ^HrorfiftSSS©!!*} 

1 2 0- 1-1 2 0-N*iaMtLfc?y^*«iL«ia 

r#S<DT\ *©H9h #tc^^-f T^EIK©S*i-^SS 

[0 07 6 ]il5^ 114 (DUglUgg^gCDJf 
Al«\ h7>^X^MAU!SiIBlitML 
tcV-X7 *VTl,CXfmLtcm7<D9mB1&&7jkLX 

[ 0 0 7 7 ] H 1 6 tt, 08cDHSfe»5fiS©HS@K^g 

s»©*tiiBgA 1 # v ittiSA 1 (DAttnmcfcctcn 30 

F7>^X^MA 1 0 C<Dh7>^ 
X^MA 1 0^nSS6i^U7^tSl B2CDM* 
MA^it^^^ - KSSI?ti/ch7>^^MA 
114, h7>^^MAlli^c*l/>h5 7-4 
flteStU h7>^^MA 1 OMn^ffii^Ur^ 

wei B2<DMmsfe^jf0iiorffi^"rs b^>^*£ 
ma 12 4, cvnwLZAJj? vmmztitc 

h7>y^^MA 1 3 ±£K>mf&2tl2> 0 COh^>> > 
X^MA 1 3«Hl*h7>^3?Ml-MN&e)WcE 
fIh7>^^MFl-MFNit^l/>h57-^f 40 

[0 07 8 ]PM®«c«/c^ h7>^^MA 
1 0-MA 1 2<DV<4X\%mCt{j, h7>^^MA 
1 3<D1t->f Xte h^>^*£M 1 -MNOt^Xi^U 
l^T5. *fc, I B2-2 I bias£T& 0 
[0 07 9 ] h7>S/X$fMA 1 OriSfiSA 1 ©AA 

nmtcifccxft&otcmm&^'iTxnmi szttt^i 
u mmmx. F7>^^mai iiMAi2w§ 

<fc*3A#t^ mh7>^^MFl-MFN©S^ 50 
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J;ot g^h7>^X^MF 1— MFN©«8fcCM0» 

^>«EE«T^So <£-?r, ifiggA 1 <DA*J h^>^ 
X^MA 1 00^- h • y-^«BE36***< ft 9, >W 

[0 0 8 0 ] h7>S/X^MA 1 OrigfigA 1 ©AA 

W£ Uu.AO/MC* Klh7>^^MF 1-M 

3< Utah 7>^X^MF 1 -MFN<Z) 

mS£cD?P« I bl „ct?)/h3 < tj;Z>tc#>. b^>zs*ZM 

*h7>^^MA 1 0©y- h • y-*«EE#>hS< 

[0 08 1 ] — fl«t, Sah7>^MF*l?^ 

@»©ffl»*«3 0 0 C£#£l><Dr k 
S}lh7>^^MF i ( i = 1-N) #3?CC/h3 

U Mh7>^^MF i«Jtt«HISOLfl«i#(cE 

[0 08 2]il7^ L = 2i LfcI9 

[0083]^18CD^10 (D90fe^]R«C«2IRaiaiS 
Steffi* f7>isXZM i (i = l-N)*>K 
flF7>^X^MFi ( i = 1 — N) <b^7l/> h 5 7- 

7>^X^MA 1 3- 1-MA 13 - (N/2) * 
*SlnIK2 4- 1-2 4 -N*C«S&(DSgfJlh ^>^X#M 
F i £3S5:fCiESLrfeftC^ 

[0 0 8 4] ££>&c, ai9 ^c^-r^ 1 1 ©nasjgssK 

«S*SIEIKSgBOJ:^Cc. 2^©Iflh7>^^ 
"C, g)Ih7>^^MF 1 iMF2 iWIHBSrt© h 

m2 0 CC^T0 1 2 (DUSSJBJKacD J: 5 6CWH8 A 1 CD 
#-f*- F8lKSn/ch7>^^MA 1 3 - K 13 
- 2 ttftOiff HBB 1 2 6 - 1-1 2 6 - NOT U 

>roMfficcieBLrt>^c>o 

[ 0 0 8 5 ] 13 2 1 tt % if MSA 1 *^»ji»i|ia[elB*ffl 

mmotc h7>^^MB 1CD FU-r>KUK»-i-4Ci 
tcJztK h7>^X^MB 1 iMB2©Fl/>f>SEAi 

^ u < ft s cfc 5 fcMffii**' i^cims. c ntc 

0 h7>^X^MB riMB2t»JSE3ti4*U> h 5 
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^ -comm. «>±tf * c t&x-z £ . 

[0 08 6 1 12 2 K^TIS 1 4 <DSgtt^JBKffi£ »flt 

0iS«a«, 0 2 l GAMMA l fc£tt»tt[§IBS*JBi> 
r*«Stirc»-s. c<D*««MlRfcJ\ A^MIW** 

Wh7>^^MA22, MA 2 3 <b A*^tt*Kc« 
«4W&t5h7>^^MA2 1i, b^>^X#M 
A 2 2©tii;fr«a££A;fr U tifflEllS 12 8-1-12 
8-NcDh7>^X^Ml-MN^6WcBlh7>^ 

-/ ftfc b 7>^^MA 2 4 &c ± t) 10 

ti& 0 cowcra. *«rt»i@i»oA*«£E^tt«« 

h7>^^MB4B 4 h7>^^MB2©FU^> 
SE^h7>^^MB 10FU-f>lEifl<45 

[0 08 7 ] »W*flMMC-rSfc» h7>^^MA 2 
10W/LttF7>^^MB l©W/L©2te<fT 
^ oC tor, h^>^X£MA2 HCiJI „,„©2{g© 20 
IS^tltC^c h7>^X$MB3, MB 

4, MA2 2, MA 2 3 X£*T 3 
F7>^MA2 4 <t h^>^*#M 1 -MN©1f^ 

[0 08 8 ] F7>^X^MA2 3©^- hteEIffinSft 

hccfflasns©A^«ff, h7>^x^ 

MB l©h*I/>f>lE4^^ FJ8«Ufch'7>^X 
^MB3CC<fc0y-h • V-^BiEd*b^2/7 F 
Lfc^<fcJt*B3ft£. Ktft h 5 ^MF 1 -MF 30 
NfcSft£*aE©«l3&^ h7>^X^MB 1 <hMB2CC 

j:^77b> h ^ ^-rjf0jgsnfc^-rrx«ss i bia5 

7>^X^MA 2 1 nS*ift<0^ti±*5 h 

7>^^MA2 3&Cifah, h7>> ; X^MA2 2W?L 
Ibias<£^/h3<&£o h7>^^MA2 

A 2 4tCA^J3ti, F7>^^MA24©y- h«JEE 
tt/h3<tt*K SKft h 7>^X^MF 1-MFNWSn 
-SmSCDffi^/jN $ < ft 0 s I bi asKifitft < <fc 5 &CSfrff^ 40 

£/c, £ah7>^X^MF l~MFNtCiffift&^ 
ffi©fn#s, h7>^XMB 1 <bMB2tC<fc?)^7U> F 

iEA*mffi^*A*^ff<i:0^l^B#«, h^>^*£M 
A 2 1^6^3n&WE©*»«T^h^>^3rM 
A2 3Mn, h7>^^MA2 2(CiSn^>lS«I 
bi., <fcD**< h7>^^MA2 2«Sn^I 

flfett. ^^t-FSiUch7>^X»A2 4tCA* 
Stl, h7>^^MA2 40y-HEtt^<ft 

5, Bih7>^^MF l-MFNccssn^macDfa 50 
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[0 0 8 9 ] 

fflr © A;WJ h7>^$ ©HffiHEE© tt 60^ £/Jn 3 
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[05 3 0 3©asa@B8KB©h^>^X^iB^^- 

[0 6] *mM<Dm2<Dmnmmicm&mm®d&mm<D 

[0 7] ^^©m3©HJfeff^Cc^6SISIilK^g© 

fif/&£^ir0 

[08 3 mmmmi&imi?zfc&<DJ*j7z®f&9M)> 
©»*H»i«»iPiis*^-r0 

[H9 3 08©^@Kfc<fc^g3»0KCC^ti^nWjS 

[0io] *mn<Dm4<Dnmmmimzmm®ffimm 
[0in *»?8©»5©i8»j^fficc«saiaiPii^{B 

[012] *»W^»fflSnSJ«itl@BS©«J3E««r*r 
0 
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[020] xmjxom i 2©*&sj&sSK:{fcs*»iiis8g 
[02 1 ] *^bj©®i 3<Dmm&mic%2>mm®i&$i 

[02 2] *mM<DW 1 40£ftU&flRtcfl&aS!iaR£ 
g©«fi£*^-f0 *20 
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